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Principal Question 
! What are the implications of the energy/
water nexus at the US/Mexico border? 
1. Water Supply and Demand 
Arizona Border Aquifers 
Stressed 
Hightower, Mike. 2007. At the crossroad: energy demands for water versus energy availability. Southwest 
hydrology, May/June 2007: 24-25, 37. !
Sonora Border Aquifers 
Stressed 
2. Water Costs of Electricity 
Average Gals/MWhr for Arizona-
Based Facilities* 
*Note logarithmic scale. First-sale only. Revised 11/28/2008 

Parabolic Trough Concentrators 
However, 
! Air-cooled solar is feasible, although more 
expensive 
! Several solar options use little water 
3. Virtual Water Transfers 
Arizona Electrical Sources, 
including imports 
Revised March 2009 
Electricity Exports 
Revised March 2009 
Yuma
Tucson
Phoenix
Kingman
Prescott
Flagstaff
Casa Grande
Arizona: 
Export: 51,613 AF
Import: 21,800 AF
CO:
Export 900 AF
Import 4,277 AF
+3,377 AF
NM:
Export 6,771 AF
Import 17,572 AF
+10,801 AF
TX:
Export 10,469 AF
-10,469 AF
NV:
Export 3,042 AF
-3,042 AF
To Northwest power grid: 
Export 5,930 AF
CA:  
Export 24,501 AF 
Net Water Consumption 
- 29,813 AF 
Revised 11/28/2008 
4. Renewable Energy 
Resources 
Border Renewables 
Wind Geothermal Solar 
Source: NREL 

Geothermal Energy - US 
Source: AZ Geological Society 
Los Humeros
35 MWe
Las Tres Vírgenes
10 MWe
Los Azufres
188 MWe
La Primavera
Cerro Prieto
720 MWe
Source: Birkle P. (2007): Development of geothermal energy in Mexico and its energetic potential for the future. In: J. Klapp, 
J.L. Cervantes-Cota, J.F. Chavez-Alcala (Eds.) Towards a Cleaner Planet- Energy for the Future, Springer Verlag, ISBN 
978-3-540-71344-9, p. 343-363. 
 
Geothermal Energy 
Mexico is 3rd Largest Geothermal Country (over 300 sites identified) 
Solar Potential in the US 
Solar Potential in Mexico 
! Solar radiation in Mexico is one of the highest in the world, allowing for 
an average solar power generation of 5 KW /m2 per day.  
Source: Renewable energies for sustainable development in Mexico 2006, Sener. 
Solar  Energy is the Most Abundant 
Renewable Resource in the Border 
Region 
5. Solar/Water nexus at the 
US/Mexico Border 
Solar/Water Potential 
! Water Purification 
! Water Pumping 
! Desalination 
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Continuing Reduction in Energy Consumption 
Source: Shahid Chaudhry, State of Desalination & Potential Impacts on Energy Use in California. U.S. – Mexico BORDER ENRGY 
FORUM XIV San Diego, California October 18 – 19, 2007 
Original Question 
! What is the relationship between energy 
and water for renewable energy at the 
border? 
! Open space, isolated areas of demand, rapid 
growth, water scarcity, dropping costs, and 
world-class resources favor  the development 
solar energy for power and for water 
Next Steps 
! Costs 
! Scale  
! Locations 
! Barriers 
 
Insufficient Interconnections 
